Mutations in protein kinase subdomain X differentially affect MEKK2 and MEKK1 activity.
MAPK/ERK kinase kinase 2 (MEKK2) is a member of the mitogen-activated protein kinase kinase kinase (MAP3K) family of protein kinases. MAP3Ks are components of a three-tiered protein kinase pathway in which a MAP3K phosphorylates and activates a mitogen-activated protein kinase kinase (MAP2K), which in turn activates a mitogen-activated protein kinase (MAPK). We have previously identified residues within protein kinase subdomain X in the MAP3K, MEKK1, that are critical for its interaction with the MAP2K, MKK4, and MEKK1-induced MKK4 activation. We report here that kinase subdomain X also plays a critical role in MEKK2 activity. Select point mutations in subdomain X impair MEKK2 phosphorylation of the MAP2Ks, MKK7 and MEK5, abolish MEKK2-induced activation of the MAPKs, JNK1 and ERK5, and diminish MEKK2-dependent activation of an AP-1 reporter gene. Interestingly, the spectrum of mutations in subdomain X of MEKK2 that affects its activity is overlapping with but not identical to those that have effects on MEKK1. Thus, mutations in subdomain X differentially affect MEKK2 and MEKK1.